Considering this case, pick the single best interpretation of the umbilical cord blood gases from the following choices. DENOUMENT AND DISCUSSION Interpreting Umbilical Cord Blood Gases, X The best interpretation for this case is ''b.'' Each choice is explained below.
(a) Contamination of the arterial sample with an air bubble resulting in a falsely elevated pH and PO 2 and a falsely lowered PCO 2 could explain the resulting arterial values. However, contamination with an air bubble has no affect on the base excess. Ordinarily, the base excess in the arterial and venous samples is approximately the same. When the base excess is significantly different in the two samples, the one that is worse (i.e., a greater metabolic acidosis), identifies the umbilical cord arterial sample. This set of umbilical cord gases presents a severe challenge to even the very savvy interpreter. One must rely heavily on previous knowledge and experience. Hopefully, previous umbilical cord gas Perinatal/Neonatal Casebook
casebooks will help you in this endeavor. The first step is to correctly deduce which sample should be labeled venous and which arterial. In this case, the easiest approach is to remember that the base excess in the venous and arterial samples are usually approximately the same, but if one is significantly worse (i.e., a greater metabolic acidosis), it is the umbilical arterial specimen. 1 Clearly, À18 indicates a far worse metabolic acidosis than À6. Therefore, the specimens must be mislabeled.
Correct labeling would be:
Next, one should evaluate the individual components of each blood gas separately. The umbilical venous pH, PCO 2 , and base excess are all normal (see Table 1 ). The umbilical venous PO 2 is high (normal, 17 to 41). The only reasonable explanation for this is exposure to an air bubble. 2 Exposing the sample to an air bubble will not only increase the PO 2 , but it will decrease the PCO 2 and increase the pH. The only parameter reported in the blood gases above that is not affected by the air bubble is the base excess. Changing the PCO 2 , a ''respiratory'' event, has no effect on the metabolic component, the base excess. We do not know how much the exposure to an air bubble affected the pH, the PCO 2 , or the PO 2 , only that it affected them and in which direction. Therefore, we know the true pH is lower than 7.26, the true PCO 2 is higher than 47 mm Hg, and the true PO 2 is lower than 61 mm Hg.
Additionally, in the sample now recognized as being arterial, the PO 2 of 36 mm Hg, is high (normal, 6 to 30), again suggesting exposure to an air bubble in this sample as well. Therefore, we know the true pH is lower than 7.04, the true PCO 2 is higher than 51 mm Hg, and the true PO 2 is lower than 36 mm Hg. The base excess of À18 remains unaffected.
Ordinarily, one should be able to further estimate that the PO 2 is quite a bit lower than 61 as the upper end of normal is 47 and this infant was in distress at the time of delivery. One would expect the PO 2 to be toward the lower end of normal (17), if not below normal. However, in the case of partial cord compression (this will be discussed further below), the umbilical vein is compressed, but not the artery. This may result in an umbilical venous sample that does not reflect the current situation in the fetus.
Partial cord occlusion should be suspected whenever the usual differences (deltas) between the umbilical venous and arterial blood pH, PCO 2 , PO 2 , and base excess are widened. 3 The problem of recognizing this is made more difficult when one or both of the specimens have been exposed to an air bubble. However, because the base excess is not affected by exposure to an air bubble, significantly differing base excesses alone should suggest partial cord occlusion as the etiology.
The final question to be answered is what caused the partial cord compression. I suspected that when the needle became dislodged, a portion of the fetal transfusion went into the substance of the umbilical cord outside of the umbilical vein. In turn, this may have caused enough compression of the umbilical vein over time to result in fetal distress. However, when I examined the placenta and attached cord, I was unable to find the umbilical cord hematoma I had hypothesized. It seemed like such a brilliant idea. Oh well, reality is tough. Submitting alternative theories is encouraged.
